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ions, on the other hand, pass from the electrolyte into the bounding
surface, where, since the solubility product of hydrogen is exceeded,
the homogeneous reaction

takes place, and also the heterogeneous processes
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As has already been shown, the liquid point c is displaced con-
siderably to one side, whence it follows that the line d c e} representing
the three-phase equilibrium, is situated at practically the same height as
the point a.

A value would thus be obtained for the potential of the three-phase
equilibrium, which is practically in agreement with the theoretical
potential a of hydrogen free zinc.

It has therefore been demonstrated that, if a zinc rod is dipped
into an electrolyte, the composition of which corresponds with a point
lying to the right of c, the three-phase equilibrium d c e is established
with evolution of hydrogen, and that consequently the escaping hydrogen
has the same experimental electrolytic potential as the zinc. If now
a hydrogen electrode is introduced into the liquid, the potential of the
hydrogen electrode is found to be mn, i.e. a* more positive potential.
From this observation one would be inclined to conclude that under
the over voltage hydrogen would be developed on the zinc. This con-
clusion is not, however, justified by the observation mentioned here,
for the hydrogen liberated on the zinc is derived from a solution of
quite another concentration from that in which the hydrogen electrode
is placed. Thus we see that the potential of the hydrogen evolved on
a metal can be much more negative than the potential of the hydrogen
electrode, without overvoltage occurring.1

22. The Inner Equilibrium in the Metallic Surface is disturbed by
Chemical Action resulting in the Evolution of Hydrogen.
Hitherto it has been assumed that during the process of solution
the metal behaves in a unary manner. The case will now be con-
sidered in which the metallic surface becomes impoverished as regards
ions and electrons, whilst the hydrogen evolved exhibits unary
behaviour.
It has already been shown that under these circumstances the
potential of the metal becomes less negative, and the question now
arises how this can be illustrated by means of an EX diagram. We
shall again consider a liquid having the composition x1 (Fig. 119) and,
1 It must be pointed out here that if the hydrogen dissolved in the metal to a
considerable extent, the three-phase equilibrium dee could also lie between a and b.
This position often occurs in cases in which two metals are concerned.